Introduction {#sec1_1}
============

Sarcoidosis is an idiopathic systemic disease characterized by a noncaseating epithelioid cell granuloma lesion, and it is a major causative disease of uveitis \[[@B1]\]. Choroidal granuloma is a relatively rare lesion that occurs in approximately 5% of cases with uveitis lesions caused by sarcoidosis \[[@B2]\], whereas a large choroidal granuloma may mimic a choroidal tumor in the fundus, thus making diagnosis and treatment difficult \[[@B3]\]. In this study, we report a patient with a large sarcoid choroidal granuloma who was successfully treated with steroid pulse therapy.

Case Report {#sec1_2}
===========

A 41-year-old male presented at his local eye clinic with the primary complaint of decreased visual acuity (VA) in his left eye. Upon examination, a subretinal tumor mass was observed in his left eye, and he was subsequently referred to the Department of Ophthalmology, Osaka Medical College, Takatsuki, Osaka, Japan for more detailed examination and treatment. His medical and family history was unremarkable.

Ophthalmologic Findings {#sec2_1}
-----------------------

His VA was RV = (1.2 × S-7.5D) and LV = (0.04 × S-8.0D), and his intraocular pressure was 17 mm Hg in both eyes. No abnormalities were noted in the right eye, but a few inflammatory cells were observed in the vitreous and anterior chamber of the left eye. Fundus examination showed no particular abnormalities in the right eye (Fig. [1a](#F1){ref-type="fig"}), but a large white protruding lesion of 10 papilla diameter (PD) (lateral diameter) ×8 PD (longitudinal diameter) in the macular region, and slightly temporal to it, in the left eye (Fig. [1b](#F1){ref-type="fig"}). B-scan ultrasonography (UD-8000; Tomey® Corp., Nagoya, Japan) was performed and revealed that the lesion in the left eye appeared to have high internal reflectivity (Fig. [2](#F2){ref-type="fig"}). Examination by optical coherence tomography (OCT) (SPECTRALIS®; Heidelberg Engineering GmbH, Heidelberg, Germany) revealed no abnormalities in the right eye. In the left eye, a protruding lesion was observed with a homogenous shadow on the choroid and under the retina, which was complicated by exudative retinal detachment around it (Fig. [3a, b](#F3){ref-type="fig"}). Fluorescein angiography (TRC-50DX Type IA; Topcon Corp., Tokyo, Japan) showed slight fluorescein leakage in the peripheral region of the right eye (Fig. [4a](#F4){ref-type="fig"}). In the left eye, punctate fluorescein leakage corresponding to the tumor-like mass was noted at the early phase (Fig. [4b, c](#F4){ref-type="fig"}), and tissue staining and fluorescein pooling were observed from the middle to late phase (Fig. [4d, e](#F4){ref-type="fig"}). Indocyanine green angiography (TRC-50DX Type IA) revealed low fluorescence and filling delay in the area corresponding to the tumor mass (Fig. [5a, b](#F5){ref-type="fig"}).

General Examination Findings {#sec2_2}
----------------------------

Whole-body contrast-enhanced computed tomography (CT) was performed, since the choroidal tumor was also suspected on the basis of the above findings. The CT results showed that there were enlarged lymph nodes throughout the body, including both sides of the neck, the supraclavicular fossa, both sides of the mediastinum, and the pulmonary hilum. Thus, the patient was subsequently referred to the Department of Respiratory Medicine at Osaka Medical College Hospital, and since sarcoidosis was suspected, a biopsy of the right cervical lymph nodes was performed at the Department of Plastic Surgery. The results showed a noncaseating epithelioid cell granuloma. Blood test results were as follows: the angiotensin-converting enzyme finding was 15.2 U/L (reference range 8.3--21.4 U/L), the soluble interleukin-2 receptor finding was 987 U/mL (reference range 145--519 U/mL), the toxoplasma IgM and IgG test findings were within the normal reference range, and the enzyme-linked immune absorbent spot assay finding (tuberculosis) was negative.

Course of Treatment {#sec2_3}
-------------------

Choroidal granuloma due to sarcoidosis was diagnosed on the basis of both the pathological examination results and the ophthalmologic findings. Steroid pulse therapy (methylprednisolone 1,000 mg for 3 days) was performed due to a rather large lesion compared with that of past reports. After one cycle of steroid pulse therapy, the prednisolone was tapered to 60 mg/day. Triamcinolone was once injected into the sub-Tenon capsule, but it was withdrawn due to an increase in intraocular pressure. After the initiation of steroid therapy, the choroidal granuloma gradually decreased in size, and the patient\'s VA gradually improved at 3 weeks and beyond after the start of treatment (Fig. [5a, b](#F5){ref-type="fig"}). At 2 months after the start of treatment, the choroidal granuloma was markedly decreased, the exudative retinal detachment had disappeared, and the patient\'s corrected VA had improved to 0.7 (Fig. [6a, b](#F6){ref-type="fig"}). At 1 year after the start of treatment, the choroidal granuloma had further decreased, although atrophy of the retinal pigment epithelium was detected, and the patient\'s corrected VA was maintained at 0.8. There was no increase in intraocular pressure during the 1-year period of steroid pulse therapy.

Discussion {#sec1_3}
==========

The prevalence of choroidal granuloma in patients with sarcoidosis is reportedly 5%, and it commonly occurs unilaterally in the macular region or around the macula. Reportedly, there is no sex difference and it most commonly occurs in individuals 60 years of age or younger \[[@B2]\]. Unlike usual ocular sarcoidosis, this pathology commonly shows mild inflammation in the anterior eye or the vitreous body and often presents diagnostic difficulties. The lesion is well-defined and pale yellow, and the size ranges between 1 and 10 PD \[[@B3], [@B4], [@B5]\]. Fluorescein angiography examination shows low fluorescence or punctate hyperfluorescence corresponding to the lesion at the early phase and hyperfluorescence from the middle to late phase. It has been reported that indocyanine green angiography examination can show low fluorescence until the late phase \[[@B6]\], and that OCT findings show a homogenous shadow under the retina \[[@B7], [@B8], [@B9], [@B10]\]. Fundus findings of this disorder mimic those of a choroidal tumor in many respects \[[@B3]\], and thus, a general examination including head CT/magnetic resonance imaging is important. There are many reports of sarcoidosis being diagnosed histologically, especially in order to differentiate it from a metastatic choroidal tumor or a choroidal malignant melanoma \[[@B4], [@B5], [@B6], [@B11]\]. In our present case, whole-body contrast-enhanced CT revealed enlarged lymph nodes throughout the patient\'s body, including both sides of the neck, the supraclavicular fossa, both sides of the mediastinum, and the pulmonary hilum. Thus, we suspected sarcoidosis, and a biopsy of the right cervical lymph nodes was performed. The results showed a noncaseating epithelioid cell granuloma, thus leading to the definitive diagnosis of sarcoidosis. All other disorders that need to be differentiated, including tuberculous uveitis, ocular toxoplasmosis, and ocular toxocariasis, were found to be serologically negative, except for ocular toxocariasis.

There have been many reports describing the use of steroid pulse therapy for sarcoidosis, including cardiac sarcoidosis \[[@B12], [@B13]\], neurosarcoidosis \[[@B14]\], and pulmonary sarcoidosis \[[@B15], [@B16]\]. With respect to ocular sarcoidosis, a few previous reports described the use of steroid pulse therapy for panuveitis \[[@B17]\] or optic neuropathy \[[@B18]\], yet to the best of our knowledge, there are no previously published reports on choroidal granuloma. However, Knickelbein et al. \[[@B19]\] reported a refractory patient with a large choroidal granuloma, panuveitis, and optic disc edema being treated with high-dose intravenous steroid therapy. A choroidal granuloma associated with sarcoidosis often responds well to oral steroid therapy, with the therapy often being started with a dose equivalent to prednisolone 20--80 mg, and then gradually tapered and discontinued in 3--10 months \[[@B6], [@B20], [@B21]\]. Some previous studies reported that injection of steroid into the Tenon capsule \[[@B22]\] or the vitreous body \[[@B23], [@B24]\] was effective.

In our present case, we selected steroid pulse therapy after obtaining the patient\'s consent in order to recover his VA as soon as possible, because (1) the patient had a quite thick, large choroidal granuloma of 10 × 8 PD, (2) the lesion reached a part of the macular region with highly reduced corrected VA to 0.04, and (3) the lesion was associated with exudative retinal detachment. As a result, the OCT findings showed that the choroidal granuloma began to shrink in size, and the patient\'s VA improved after 3 weeks of treatment. Two months later, the thickness of the choroidal granuloma had considerably decreased, the exudative retinal detachment had completely disappeared, and the corrected VA had markedly improved from 0.04 to 0.7.

In conclusion, our findings reveal that in case of a large choroidal granuloma associated with sarcoidosis, like in our present case, steroid pulse therapy may be a viable option as the initial treatment.
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![Fundus photographs obtained at the initial examination (**a** right eye, **b** left eye). The fundus examination findings showed no particular abnormalities in the right eye, but a large white protruding lesion of 10 PD (lateral diameter) ×8 PD (longitudinal diameter) in the macular region, and slightly temporal to it, in the left eye. PD, papilla diameter.](cop-0011-0112-g01){#F1}

![B-scan ultrasonography image of the patient\'s left eye obtained at the initial examination. The B-scan ultrasonography image revealed that the lesion in the left eye appeared to have high internal reflectivity.](cop-0011-0112-g02){#F2}

![Fundus photograph (**a**) and OCT image (**b**) of the patient\'s left eye. A protruding lesion was observed with a homogenous shadow on the choroid and under the retina, which was complicated by surrounding exudative retinal detachment. OCT, optical coherence tomography.](cop-0011-0112-g03){#F3}

![Fluorescein angiography images (**a** right eye, **b--e** left eye). The fluorescein angiography findings showed slight fluorescein leakage in the peripheral region of the right eye (**a**). In the left eye, punctate fluorescein leakage corresponding to the tumor-like mass was noted at the early phase (**b**, **c**), and tissue staining and fluorescein pooling were observed from the middle to late phase (**d**, **e**).](cop-0011-0112-g04){#F4}

![Indocyanine green angiography image of the patient\'s left eye. Indocyanine green angiography revealed low fluorescence (**a**) and filling delay (**b**) in the area corresponding to the tumor mass.](cop-0011-0112-g05){#F5}

![Fundus photograph (**a**) and OCT image (**b**) of the patient\'s left eye 2 months after the start of steroid pulse therapy showing that the choroidal granuloma had markedly decreased. In addition, the patient\'s corrected VA was found to have improved to 0.7. OCT, optical coherence tomography; VA, visual acuity.](cop-0011-0112-g06){#F6}
